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Abstract: Vitamin D is a hormone which plays a vital role in immune response regulation, including the 
prevention of inflammation and autoimmunity. Insufficient vitamin D may increase the risk of infection. 
Vitamin D deficiency is not the only factor linked to an elevated risk of COVID-19 infection. Recent studies 
have discovered a link between SARS-COV-2 infection risk and blood type. This study was aimed to examine 
the association of vitamin D and blood groups with the severity of COVID-19. A retrospective study was 
conducted on 224 confirmed COVID-19 patients, aged between 18 and 89 years old. Patients were divided 
into three groups (asymptomatic, moderate, and severe cases), and serum 25(OH)D concentration and blood 
group were analyzed for all the patients. Data of the severe cases were obtained from Souq Althalath Isolation 
Center, Tripoli, Libya, while moderate and asymptomatic cases were obtained from Abushusha Polyclinic and 
Aldahmani COVID Filtration Center, during 22" February 2021 and 28" April 2021 and serum 25(OH)D 
concentration and blood group were statistically analyzed for all the patients. The percentages of males and 
females were found to be 47.3% and 52.7%, respectively. Disease severity was distributed as follows: 12.5% 
asymptomatic, 44.6 % moderate and 42.9% severe. Most of the severe cases had vitamin D deficiency 
(88.5%). Among the severely ill patients, 39.6% had blood group A and 09.4% had group O, while 22.9%, 
and 28.1% had blood group B and AB, respectively. In contrast, among the asymptomatic patients, only 7.1% 
had group A and 85.7% had group O. Overall, the difference in the distribution pattern of blood group in the 
three severity categories was highly significant (p < 0.001). The prevalence of Rh positivity among 
asymptomatic, moderate and severe cases was 78.6%, 76.0%, and 60.4%, respectively. This study concludes 
that insufficient vitamin D levels might influence the severity of COVID-19. COVID-19 patients with blood 
group A and those who are Rh-positive could be more vulnerable to developing COVID-19 severity. 
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Introduction 

was identified as a novel coronavirus denominated 
In December 2019, several cases of pneumonia severe acute respiratory syndrome coronavirus-2 
with unknown etiology have been reported in (SARS-CoV-2) and the disease was called 
Wuhan, China [1, 2]. Later on, the causative agent COVID-19 [1, 3]. The severity of COVID-19 
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ranges from mild respiratory symptoms to severe 
lung injury, multiple organ failure and death, while 
many cases are asymptomatic [3]. In the beginning, 
the disease spread through China and then started 
to reach other countries [1]. On March 11", 2020, 
World Health Organization (WHO) declared the 
COVID-19 outbreak as a global pandemic [3]. The 
first case of COVID-19 in Libya was identified on 
March 24", 2020 and a couple of months later the 
incidence of the disease started to increase notably 
[4]. Several studies have reported that advanced 
age, sex, smoking and presence of comorbidity 
such as hypertension, diabetes mellitus and chronic 
cardiovascular and respiratory diseases increase the 
risk of infection and severity of COVID-19 [5, 6]. 

Vitamin D is a hormone with important functions 
in the regulation of immune responses and 
prevention of inflammation and autoimmunity. The 
connection between vitamin D deficiency and 
increased risk of infection was suggested over a 
century ago and interest in its use as an adjunctive 
therapy continued into modern times [7]. Serum 
levels of 25-hydroxyvitamin D (25(OH)D) less 
than 50 nmol per | are defined as vitamin D 
deficiency. Several studies have connected low 
25(OH)D with the severity of infectious respiratory 
diseases such as pharyngotonsillitis, bronchiolitis, 
pneumonia, and influenza [8 - 10]. In clinical trials, 
supplementation of vitamin D resulted in the 
reduction of illness severity in patients with 
respiratory infections such as influenza [8, 9]. 
People who are categorized as highly susceptible to 
COVID-19 exhibit vitamin D deficiency. Persons 
who are considered at higher risk of COVID-19 
usually have chronic diseases such as diabetes 
mellitus and cardiovascular diseases, as well as, 
those who are obese or elderly, are generally 
vitamin D deficient [10]. Higher morbidity and 
mortality rate are found in aged populations with 
COVID-19 disease than in younger patients and 
this strengthens the association between COVID- 
19 and vitamin D [11 - 13]. On the other hand, the 
relationship of vitamin D deficiency to the 
mortality rate from COVID-19 is controversial, as 
explained by two different studies published in 
2020. Thus, one study showed that patients with 
vitamin D deficiency are more likely to die from 


Mustafa et al. 


Mediterranean Journal of Pharmacy and Pharmaceutical Sciences 


Mediterr J Pharm Pharm Sci. 2(1): 65-72, 2022 


www.medjpps.com 


COVID-19 in comparison to others with sufficient 
vitamin D levels [11]. The other study, conducted 
in Spain, showed that vitamin D deficiency is not 
connected to COVID-19 severity or death [14]. 
Vitamin D might be protective against COVID-19 
because 1,25-dihydroxy vitamin D stimulates the 
production of surfactants in type Il pneumocytes 
and reduces the surface tension caused by 
surfactant exhaustion in COVID-19 patients [10]. 
In addition, vitamin D prevents excessive release of 
pro-inflammatory cytokines and chemokines and 
increases the expression of anti-inflammatory 
cytokines by modulating the activity of 
macrophages, thereby, preventing tissue damage 
and reducing the severe immune response that is 
the main cause of COVID-19 complications [9 - 
11]. Vitamin D deficiency is not the only factor 
connected to the increased risk of COVID-[19]. 
Several studies have found a relation between 
infection risk of the novel coronavirus and blood 
group [5, 6]. Another reports connect certain blood 
groups to increased susceptibility to cardiovascular 
diseases and cancer, as well as, to infections, 
including SARS coronavirus [15]. In particular, 
susceptibility to viral infection has been found to 
be related to ABO blood groups. For example, the 
Norwalk virus and Hepatitis B virus have clear 
blood group susceptibility [16]. Several studies 
reported that blood group A was associated with a 
higher risk of COVID- 19 infection, whereas blood 
group O was related to a lower risk of infection [2, 
5, 16]. On the other hand, Other study carried out 
in the USA revealed that blood groups B and AB 
were associated with higher odds of testing positive 
for COVID-19 while blood group O was associated 
with lower odds [15]. Although the apparent 
protective effect of some blood groups against 
COVID-19 was also observed in the SARS 
outbreak [17], the mechanism of this protection is 
not fully understood. Natural antibodies of the 
ABO system blocking the interaction between the 
SARS-CoV spike (S) protein and the angiotensin- 
converting enzyme II (ACE-I) receptor may be 
one of the mechanisms [18]. A study on the SARS- 
CoV virus obtained evidence that monoclonal anti- 
A antibodies and natural anti-A antibodies could 
block the interaction between the ACE-II receptor 
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and the SARS CoV spike (S) protein, thereby 
protecting against this virus [17]. This study is 
aimed to examine the association between 
25(OH)D and COVID-19 severity, as well as, the 
relationship between the patient’s blood group and 
COVID-19 susceptibility in Libya. 


Patients and methods 


This study is a retrospective study conducted on 
250 patients confirmed COVID-19 by PCR. The 
data of the severe cases were collected from Souq 
Althalath Isolation Center in Tripoli, Libya. 
Moderate and asymptomatic cases were collected 
from Abushusha Polyclinic and Aldahmani 
COVID Filtration Center during 22" February 
2021 and 28" April 2021. These patients were 
isolated and treated at home and did not require 
hospital care. Patients were, nevertheless, under the 
care of two of the authors (OE and AA). All 
collected data based on ethics approval (BTC 
committee and personal link to patients or their 
relatives for collecting data). 


Demographics, home isolation, intensive care unit 
stay and the results of serum 25(OH)D and blood 
group testing were obtained from the medical 
records. Of the 250 patients recruited initially, 224 
were enrolled in the study after excluding 26 
patients whose data were incomplete. The patients 
were divided into three groups according to their 
symptoms. Group A (asymptomatic) were PCR- 
positive for COVID-19 but had no symptoms. 
Group B (moderate disease) were PCR-positive for 
COVID-19 and were symptomatic but they did not 
need hospitalization and were isolated and treated 
at home. Group C (severe disease) were PCR- 
positive for COVID-19 and were admitted to 
intensive care due to the severity of the disease 
symptoms. Vitamin D was analyzed at the time of 
diagnosis and confirmation of infection with 
COVID-19 but before initiating treatment. As the 
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data were collected retrospectively, and all the 
vitamin D analyses were done in private certified 
laboratories, the kits that were used are not known 
to us. Vitamin D status was classified according to 
serum 25(OH)D level into: deficient (< 25 nmol per 
1, < 10 ng per ml), insufficient (25-50 nmol per 1, 
10 - 20 ng per ml) or sufficient (> 75 nmol per 1, > 
20 ng per ml) [19]. 


Statistical analysis: Data analyses were performed 
using SPSS software version 26.0. Frequency and 
percentage were calculated for all the variables. 
Chi-squared test was used to estimate the 
difference between the data obtained (vitamin D, 
blood group (A, B, or O) and Rh factor) and the 
severity of the disease. Fisher's exact test was used 
for cells in the contingency table that had expected 
frequencies < 5%. A P < 0.05 was accepted as 
Statistically significant. Correlation between the 
severity category and vitamin D_ status was 
assessed using the Spearman correlation test. 


Results 


All 224 patients were from Tripoli and _ their 
demographics are shown in Table 1. The male to 
female ratio is 0.9 : 1. The patients’ clinical status 
varied, and 28 were asymptomatic (12.5%). The 
symptoms of the symptomatic patients included 
fever, cough, chest tightness, chest discomfort, and 
diarrhea that varied in severity. Moderate cases 
were 100 (44.6 %) and severe cases (inpatients) 
were 96 (42.9%). There are 106 males (47.3%) and 
118 females (52.7%). The overall mean age is 47.7 
years. There are no significant differences between 
asymptomatic, moderate, and severe cases in terms 
of sex-related distribution. The mean serum 
25(OH)D level for all the patients is 11.4 ug/L 
(range 2.0 - 61.3 ug per 1). For asymptomatic, 
moderate, and severe cases, it is 15.4 + 12.3 ug per 
1, 16.3 + 14.7 ug per | and, 5.2 + 6.4 pug per |, 
respectively. 
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Table 1: Demographical data of Libyan patients with COVID-19 disease 
asymptomatic moderate severe 
Male [n, %] 11 (10.4) 44 (41.5) 51 (48.1) 
Female [n, %] 17 (14.4) 56 (47.5) 45 (38.1) 
Age (years, mean + SD) 43.5 + 14.6 45.75 + 13.6 50.95 + 14.8 
Vitamin D (g/l, mean + SD) 15.36 + 12.3 16.33 + 14.7 5.20 + 6.4 


Overall, the patients with severe disease were 
characterized by vitamin D deficiency, whereas 
those who were asymptomatic were characterized 
by insufficiency. While most of the severe cases 
had vitamin D deficiency (88.5%), only 21.4% of 
the asymptomatic patients are vitamin D deficient 


(Table 2). Therefore, it is not surprising that 67.9% 
of the asymptomatic patients had insufficient 
vitamin D levels versus 7.3% of the severely ill 
patients. Importantly, there is a highly significant 
association between vitamin D level and the 
severity of COVID-19 (P < 0.001). 


Table 2: Vitamin D in patients according to the disease severity 


n (%) 
Disease severity R P value 
deficient insufficient sufficient Total 

asymptomatic —_06 (21.4) 19 (67.9) 03 (10.7) 28 (100.0) 

moderate 47 (47.0) 19 (19.0) 34 (34.0) 100 (100.0) 
-0.472  0.01** 

severe 85 (88.5) 07 (7.3) 04 (4.2) 96 (100.0) 

Total 138 (61.6) 45 (20.1) 41 (18.3) 224 (100.0) 


*Significant at the 0.01 level (2-tailed), r: Spearman correlation coefficient. 


Concerning blood groups, the most frequently 
detected blood groups were groups A and O with 
each group representing 30.4% of all patients. 
Blood group O was found in 85.7% of the 
asymptomatic patients and only 9.4% of the severe 
COVID-19 group. In contrast, the prevalence rates 


of the other three blood groups were higher in the 
severely ill patients than in the asymptomatic 
patients. The association of disease severity with 
the blood group was highly significant (P < 0.001) 
(Table 3). 


Table 3: Distribution of blood group according to disease severity 


iy 
A B alta AB 0 Total P value 
Asymptomatic 02 (7.1) 00 (0.0) 02 (7.1) 24 (85.7) 28 (100.0) 
Moderate 28 (28.0) 27 (27.0) 10 (10.0) 35 (35.0) 100 (100.0) 0.001%** 
Severe 38 (39.6) 22 (22.9) 27 (28.1) 09 (09.4) 96 (100.0) : 
Total 68 (30.4) 49 (21.9) 39 (17.4) 68 (30.4) 224 (100.0) 


The Rh positivity was found in 156 patients 
(69.6%). Most of the asymptomatic and moderate 
cases were Rh positive (78.6% and 75.2%, 
respectively), whereas the prevalence rate among 
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the severe cases was lower at 60.4% (Table 4). The 
association between Rh and the severity of the 
disease is statistically significant (P < 0.05). In 
patients with blood groups A, B, and AB, vitamin 
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D deficiency is found in 32.6%, 29.0%, and 25.4% 
of the patients, respectively. In contrast, vitamin D 
deficiency was seen in only 13.0% of the patients 
with blood group O. Consequently, vitamin D 


insufficiency and sufficiency are higher in patients 
with blood group O (Table 5). Overall, the 
association between vitamin D level and blood 
group is very highly significant (P < 0.001). 


Table 4: Distribution of Rh factor by COVID-19 disease severity 


n Positive (n, %) P value 
Asymptomatic 28 22 (78.6) 
Moderate 100 76 (76.0) 
Severe 96 58 (60.4) 0.05* 
Total 224 156 (69.6) 


Of the 95 patients with severe disease, 11 died 
during hospitalization (mean age is 63 years, range 
43 - 92 years). Eight of them were males (72.7%) 
and three were females (27.3%), though the overall 
male to female ratio is 0.9 : 1. All of them had 
severe vitamin D deficiency (< 25 nmol per 1, < 10 
ng per ml). The highest mortality rate is in patients 
with blood group A (7.4%) and the lowest in blood 
group O (1.5%), while 6.1% and 5.1% were in 
blood group B and group AB, respectively. There 
is a significant association between the patients’ 
outcome (survival or death) and vitamin D level (P 
< 0.05). On the other hand, there is no significant 
association between the patient’s outcome and 
blood group (P = 0.402). 


Discussion 


In this study, serum vitamin D in individuals with 
confirmed COVID-19 infection was categorized 
into asymptomatic, moderately ill, or severely ill. 
The distribution of vitamin D levels across the 
spectrum of COVID-19 severity in the study 
sample is found in agreement with the previous 
studies [3, 11, 19]. Vitamin D deficiency is 
significantly more prevalent among severely and 
moderately ill patients than those who are 
asymptomatic. The severity of the disease is 
negatively associated with serum vitamin D levels. 
Moreover, about 75% of the asymptomatic patients 
had low vitamin D levels compared to about 10% 
of the severely ill patients. This association is likely 


due to the role of vitamin D in the regulation of the 
immune response and its prevention of 
inflammation [8]. Vitamin D helps to reduce the 
risk of microbial infection and mortality by 
promoting physical barriers, cellular natural 
immunity, and adaptive immunity. It regulates the 
innate and acquired immune systems, generation of 
anti-microbial peptides such as cathelicidin and 
human-defensin-2, and genes involved in the 
destruction of the intracellular pathogen [14]. 
Vitamin D deficiency raises the risk of mortality in 
COVID-19 patients [9]. On the other hand, about 
90% of the severe cases had vitamin D deficiency 
which indicates that disease severity is associated 
with lower vitamin D levels differs from those in 
several studies, which indicates no strong evidence 
for such a relationship [14, 20 - 22]. 

Blood groups A and O are the most common 
among the patients with an equal frequency, 
whereas blood group AB is the least frequently 
detected. The overall distribution of the blood 
group is similar to that previously reported in Libya 
[23 - 26]. However, notable differences are seen in 
blood group distribution among the three severity 
categories: 85% of the asymptomatic patients had 
blood group O, compared to 10% in the severe 
COVID-19 group, while 25% blood group B 
patients and 30% of AB group patients had severe 
disease. The significance of blood type and disease 
severity in the current study is consistent with the 
previous studies reporting a link between blood 
group and disease severity [16, 27 - 29]. This link 
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has been attributed to natural ABO system 
antibodies preventing the interaction of the SARS- 
CoV spike protein with angiotensin-converting 
enzyme-II [17]. However, a multi-center study 
showed that blood groups were not linked to the 
probability of developing severe disease needing 
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and their mean age was more than 60 years. 
Although it is found an association between 
vitamin D and the outcome of the disease, but no 
clear association with blood group, thus, these 
findings should be confirmed on a larger study 
sample. 


intubation or leading to death, nor were they linked 
to higher peaks of inflammatory markers [15]. The 
frequency of Rh positivity among all the patients 
resembles previous findings in different regions of 
Libya [23 - 26]. Zietz and others [6] reported a 
protective relationship between Rh negativity and 
SARS-CoV-2 infection, intubation, and mortality 
rate. About ten patients died (5% of total patients) 


Conclusion: The findings show that a low level of 
vitamin D might be one of the factors influencing 
COVID-19 severity. Low vitamin D levels may 
lead to lowered immunity. Thus, individuals with 
blood type A may be more susceptible to severe 
COVID-19 while positive Rh factor seems to be 
related to disease severity. 
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